Chronic lithium administration alters behavioral recovery from nigrostriatal injury: effects on neostriatal [3H]spiroperidol binding sites.
Unilateral damage to the mesotelencephalic dopaminergic projection of the rat produces impairments in sensorimotor functions, including an inability to localize contralateral somatosensory stimuli. Many rats with 6 hydroxydopamine injections along this pathway show a gradual improvement in somatosensory localization during the first post-operative month. One mechanism that may contribute to this behavioral recovery is the proliferation of dopamine receptor sites in the affected neostriatum. The role of these binding site changes in the recovery was tested by chronic administration of lithium to rats. Rats given lithium in their drinking water for 4 weeks after the 6-hydroxydopamine injection showed a greatly attenuated recovery of sensorimotor functions, compared to brain-damaged rats drinking unadulterated water. When rats that were given lithium for the first four postoperative weeks were subsequently given unadulterated water to drink, they recovered normally. Lithium treatment did not prevent the augmentation of [3H]spiroperidol binding in the neostriatum ipsilateral to the lesion, relative to the contralateral control neostriatum, at 4 or 8 weeks post-operatively. Thus, lithium treatment dissociates behavioral recovery after nigrostriatal injury from the lesion-induced relative proliferation of neostriatal [3H]spiroperidol binding sites. However, the lithium treatment decreased the absolute amount of specific [3H]spiroperidol binding to both the ipsilateral and contralateral neostriata. The significance of these findings for the neural mechanism underlying this recovery sequence is discussed.